Molar volumes in the liquid state and melting points of several rare earth chlorides RC13 (R = La, Pr. Nd. Gd. Dy, and Y) have been measured by dilatometry and DTA. respectively. The volume changes on melting of these chlorides were evaluated on the basis of these result and available crystal structure data. The volume increase on melting of the hexagonal chlorides from LaCl3 to G dC l3 was found to be more than 20%. On the other hand, the volume changes of the monoclinic DyCl3 and YC13 were less than 1%.
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The volume change on melting gives information about the structure of a melt. For the alkali metal halides, the relationship between the volume change on melting and the short range arrangement of the melt near the melting point has been expressed by a semi-empirical formula by Furukawa [1] . Data on melting points of rare earth chlorides have been reported [2] [3] [4] [5] [6] [7] [8] [9] , but there are some uncertainties due to their strong hygroscopy. In this work, in order to determine exactly the volume changes on melting of LaCl3, PrCl3, NdCl3, G d C l3, DyCl3, and YC13, their molar volumes in the liquid state and their melting points were measured while their molar volumes in the solid state were calculated on the basis of available crystal structure data [10] [11] [12] , The salts were prepared by reaction of the rare earth oxides (99.9% purity) with ammonium chloride of regante grade and purified by sublimation [13] . Impurities of the purified crystals were analysed by emission spectrography and X-ray fluorescence spectrometry. The impurity contents were almost the same as those reported previously [14] [15] [16] [17] , The molar volumes of the melts were measured dilatometrically with the same apparatus as described in [18] . DTA was used for the measurement of melting points. The measurements were carried out, using a-Al20 3 as reference material, with a cooling rate of 7-11 °C/min. The DTA apparatus was calibrated with the melting points of pure Ag. Al. Zn, and Pb. Figure 1 shows the molar volumes of the molten chlorides expressed as linear functions of the temperature obtained by a least squares fit of the data. Table 1 gives the parameters of these functions. The obtained melting points are listed in Table 2 together with those reported in Reprint requests to Prof. J. Mochinaga, Department of Synthetic Chemistry. Faculty of Engineering, Yayoi-cho, Chiba-shi. Chiba 260. Japan. the literature [2] [3] [4] [5] [6] [7] [8] [9] , Our results are close to those measured by Spedding and Daane [3] .
The crystal structure of the rare earth chlorides has been classified into two groups: the chlorides from LaCl3 to G dC l3 are hexagonal with the space group P63/m (C gh) [10. 12] , and DyCl3 and YC13 are monoclinic with C 2 /m (C 2h) [11] . From these crystal data the molar volumes can be calculated by the equations Kh = (1/3/2 )x c r c x N /Z (1) and Vm = a be x sin B x N / Z , (2) where V is the molar volume in cm3 m ol" 1 (subscripts h and m mean hexagonal and monoclinic, respectively). 0 , b, and c are the lattice constants. N is Avogadro's number. B the angle between the two axes in the monoclinic crystal, and Z the number of stoichiometric units contained in the unit cell. The results are shown in Table 3 . The molar volume of the hexagonal chlorides decreases slightly with increasing atomic number due to the lanthanide contrac tion. According to Fig. 1 , the molar volume at a given tem perature of these chlorides in the liquid state appears to increase with increasing atomic number. However, the molar volumes of these molten chlorides at their melting points, as obtained by an extrapolation by means of the molar volume equations, were found to give the same tendency as those of the solids (cf. Table 3 ).
The per cent volume changes on melting of the chlorides were calculated from the values of Vs and Vm in Table 3 .
The thermal expansion of these solids being not known but very small, the Vs values at room temperature have been taken. The results are listed in column 5 of Table 3 . For the hexagonal chlorides, large volume increases were observed, its order seeming to follow the order of the atomic 11 K Fig. 1 . Molar volumes of some molten rare earth chlorides.
0932-0784 / 87 / 0700-0777 $ 01.30/0. -Please order a reprint rather than making your own copy. number. On the other hand, for the monoclinic DyCl3 and YC13, the volume changes very little on melting. This behavior of the chlorides studied has also been reported by Cho et al. [19] . In the hexagonal solid chlorides, the rare earth metal ions are surrounded by nine chloride ions with two different distances [10, 12] . On the other hand, the metal ions in the monoclinic DyCl3 and YC13 are surrounded by six chloride ions with three different distances [11] . The fact that the chlorides from LaCl3 to G dC l3 show a large volume increase on melting suggests that the nearest ionic distances and the number of ions in the first coordination shell decrease significantly on fusion, similar to the alkali halides [1] , The short range arrangement in molten CaCl2 with little volume change on melting is known to be close to that of the crystal [20] [21] [22] , Also the short range arrange ment in liquid DyCl3 and YC13 is expected to be close to that in the corresponding solid. 
